


"JPRS 75099 
s February 1980 


Worldwide Report 


TELECOMMUNICATIONS POLICY, 
RESEARCH AND DEVELOPMENT 


No. 107 


FOREIGN BROADCAST INFORMATION SERVICE 





Ay * 
i — ee” ee 





— 


Axs publications contain iuformation primarily from foreign 
newspap.ts, periodicals and books, but also from news agency 
transmissions and broadcasts. Materials from foi cign-language 

sources are translated; those from English-language sources 
are transcribed or reprinted, with the original phrasing and 
other emBTACeMM tice retained. 


Headlines, editorial reports, and material enclosed in brackets 
{}) are supplied by JPRS. Processing indicators such as [Text] 
or [Excerpt] in the first line of each item, or following the 
last line of a brief, indicate how the original inforaation was 
processed. Where no processing indicator is given, the infor- 
mation was summarized or extracted. 


Unfamiliar names rendered phonetically or transliterated are 
enclosed in parentheses. Words oc names preceded by a que:- 
tion mark and enclosed in parentheses were not clear in the 

_ original but have been supplied as appropriate in context. 
Other unattributed parenthetical notes within the body of an 
item originate with the source. Times within items are as 
givea by source. 


The contents cf this publication in no way represent the poli- 
cies, views or attitudes vf the U.S. Government. 


PROCUREMENT OF PUBLICATIONS 


JPRS publications may be ordered from the National Technical 
Information Service, Springfield, Virginia 22161. In order- 
ing, it is recommended thet the JP’'S number, title, date and 
author, if applicable, ef publice :..m be cited. 





Current JPRS publications are announced in 
issued semi-monthly by the Nat 

—— Service, and are listed in the 
ions issued by the 

overnment “Printing Office, Washington, D.C. 






Socemeat>, U.S. 
20402. 


TIndeces to this teport (by keyword, author, personal names, 
title ev saries) are available from Bell & Mowell, Oid 
Mansfield Road, Wooster, Ghio 44691. 


Correspondence pertaining to matters other thaa procurement 
may be addressed to Joint Publications Research Service, 


1000 North Glebe Road, Arlington, Virginia 22201. 


x 
— 
ae 








— 


$0272 -191 





3. Recipient's Acogssion No. 






































1. REPORT NO. 2. 
Sr JPRS 75099 
6. late ond Stic — S. Report Date 
WORLDWIDE REPORT: TELECOMMUNICATIONS POLICY, RESEARCH 8 February 1980 
AND DEVELOPMENT, No. 107 S 
7. Author(s) &. Performing Organization Rept. No 
—— — 10. Project/Task/Work Unit No. 
Joint Publications Kesearch Service 
1000 North Glebe Road 11. Contract(C) or Grent(G) No. 
Arlington, Virginia 22201 (c) 
(G) 
‘12. Sponsoring Organization Name and Address eT] 1) 
As above 14. 











15. Supplementary Notes 





16. Abstract (Limit: 200 words) 


This serial report contains information from the world press and radio relating 
to worldwide political, economic and technical developments in telecommunications, 
computers, and satellite communications. Coverage will be worldwide with focus 
on France, Federal Republic of Germany, United Kingdom, Italy, Japan, the USSR, 
People's Republic of China, Sweden, and the Netherlands. 





17. Document Anstysis #. Descriptors 


Worldwide 

Computers 

Satellite Communications 

Electronics and Electrical Engineering 
Telecommunications 

Telemetry 





b. Identifiers /Open-Ended Terms 


c. COSAT! Fieta/Group O9B, C, F, 17B, 22B 





























ity St Security as ee) 
' “inl imited Availability ™ UNCLASSIFIED 56 
Sold by NTIS 20. Security Class (This Pege) ss 22. Price 
Springfield, Virginia 22161 __ UNCLASSIFIED 
(See ANS!-Z39.18) See Instructions on Reverse OPTIONAL FORM 272 (4-77) 


(Formerty NTIS—35) 
Depertment of Commerce 








JPRS 75099 


8 February 1980 


WORLDWIDE REPORT 
TELECOMMUNICATIONS PoLicy, RESEARCH AND DEVELOPMENT 


No. 107 


CONTENTS PAGE 
WORLDWIDE AF?r. IRS 


Pakistan, UAE Talks on Telecommunications 


(THE PAKISTAN TIMES, 11 Jan 80) ................... —RX 1 
Electronic Newspaper Makes its Appearance 
(BULLETIN TODAY, 20 Dec PTT TTT TTTTy e*eeeeee?e s*eeee 2 
ASIA 


INTER-ASIAN AFFAIRS 


Briefs 

Bangladesh-Singapore Link 3 

AUSTRALIA 

West Australia Establishes Domestic Satellite Group 

(THE WEST AUSTRALIAN, 30 Nov 79)...cscccecccccscccseceees 4 
Bank Union Says Domestic Satellite Could Cost Jobs 

(Sally Fraser; THE AUSTRALIAN, 28 Nov 79)......seeeeeeees 5 
Hermes Satellite Fails During Australian Satellite Tests 

(THE AGE, 30 Nov 79) ........... i 6 
Reception Interference Feared From Japanese Satellite 

(THE SYDNEY MORNING HERALD, 21 Nov 79)...ceecceccccecces 7 
Briefs 


Cable Under Pacific 
New Radar System 


8 
8 


-a- [III - WW - 140] 

















CONTENTS (Continued) 
MALAYSIA 


Japanese Loan Sought for ASEAN Submarine Cable 
(Wang Look Keah; BUSINESS TIMES, 8 Nov Tebccocedcoocecoes 


PAKISTAN 
Briefs 
Direct-Dialing in Sialkot 
More Phone Exchanges 
PEOPLE'S REPUBLIC OF CHINA 
New Optical Fibex; Communications Systems 
(Chen Tainsheng, Zheng Haining; GUANGMING RIBAO, 


19 Dec 4 ) PETEUETIUTITTITITITULITITILITITTTTTTereeeeeeeel 


Telecommunications Quality Control Method 
(XINHUA, 23 Jan BO) ccvccccscccccccccecccccccceececceeces 


Briefs 
Heilongjiang Stereophonic Broadcasting 


SUB-SAHARAN AFRICA 
INTER~AFRICAN AFFAIRS 


Briefs 
"PANA' To Transmit From Freetown 


BURUNDI 


New Telecommunications School Described 
(LE RENOUVEAU DU BURUNDI, 9 Oct TQ) ccccccccccccccccceces 


LESOTHO 


Briefs 
Communications Satellite Station 


NIGERIA 


Briefs 
Benue State Radio Station 


UPPER VOLTA 


Upper Voltan Radio: 20 Years of Service 
(L* OBSERVATEUR, 14-16 Dec TP ccccecevcccccceceeeeecceece 


ab- 


Page 


10 
10 


11 


13 


15 


16 


17 


18 


20 

















CONTENTS (Continued) 
WEST EUROPE 
AUSTRIA 


Briefs 
Press Agency Transmission 


FEDERAL REPUBLIC OF GERMANY 


Phone System Applies Time Limits, Expands Service 


(DIE WELT, 293 Dec 79).... se eee ——6— see - .« * © ee eeeaegeeee se ff 
FINLAND 
Professor Urges Finland Reject Nordsat, Use Own Satellite 
(Kimmo Pietilainen; SUOMEN KUVALEHTI, 9 Nov 79)......... ° 
Governmen: Acts To Curb Pirate Radio Broadcasts 
(HELSINGIN SANOMAT, 12 Nov 79)..cccccccccccccscseceses eee 
ITALY 
Simplified Analysis of Passive Switched-Capacitor Circuits 
(Giuseppe Martinelli, Mario Salerno; ALTA FREQUENZA, 
Nov TI decece se eee ee eenereereeenrteeeeneeeee se eneeeeee. se eee se fff © *-* 
NORWAY 


Oil Industry Using Pulse/8 System as North Sea Navigation Aid 
(Svenn R. Helskog; AFTENPOSTEN, 10 Dec 79)...sseeeeeseces 


Satellite Communication Opened Between Continental Norway and 
Svalbard 
(Knut Lovstuhagen; AFTENPOSTEN, 18 Dec 79)...eeseeeceeees 


-c- 





Page 


24 


25 


27 


33 


37 


48 


52 











WORLDWIDE AFFAIRS 


PAKISTAN, UAE TALKS ON TELECOMMUNICATIONS 
Lahore THE PAKISTAN TIMES in English 11 Jan 80 p 10 
(Text] 


the 
respective sides at the talks 


The UAE delegation 
the offer of the Government of 
Pakistan to assist them io 
providing technical personnel to 
UAE in the tele-communication 


sector. 

The delegation informed its 
counterpart that they were | 
planning to start money order 


service from UAE to Pakistas 
by the middle of the current 


year, An agreement to this ef 
fect will be signed between the 
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WORLDWIDE AFFAIRS 


ELECTRONIC NEWSPAPER MAKES ITS APPEARANCE 
Manila BULLETIN TODAY in English 20 Dec 79 p 15 


[Text] An electronic newspaper was “delivered” recently in Canada and 
across the Atlantic to readers in Geneva at the same time. Almost as 
fast as the news was put on wire in Montreal and Toronto, viewers in 
Switzerland were able to read it. 


The newspaper, which was delivered on Telidon, Canada's advanced two-way 
television technology, was demonstrated for a week at the federal Com- 
munications Department exhibit in the Canadian pavilion at Telecom '79 in 
Geneva. Telecom '79, held every four years, is an international teleconm- 
munications exposition sponsored by the International Telecommunications 
Union for nations to demonstrate the latest in technology and equipment. 


Teledon-equipped television sets delivered news, weather and sports at 
the exhibition. 


Telidon, claimed to be the most technologically advanced videotex system 

in the world, was developed by the scientists and engineers at the federal 
Communications Research Center (CRC). It is based on the "alpha-geometric" 
method, a significant improvement over other designs such as the European 
systems’ “alphamosaic™ approach which results in cruder graphic designs. 

The Telidon method has superior quality resolution and graphics and is more 
flexible in terms of accommodating future improvements. It features 
high-quality colour graphics and can be used for a variety of applications-- 
information retrieval, data processing, text editing and electronic mail. 


Using a standard color TV set, a pocket calculator sized keypad (or op- 
tional full keyboard) and a small adaptor to connect both to the subscriber's 
ordinary telephone line, users will have access to a host of visual informa- 
tion and communications services such as constantly updated travel schedules, 
news, weather and sports headlines, stock market quotations, consumer 
bulletins, entertainment guides, classified ads and other “yellowpages" 
type listings. It is expected to do such things as reserve plane tickets, 
teleshop or leave messages later on. 














INTER-ASIAN AFFAIRS 


BRIEFS 


BANGLADESH-SINGAPORE LINK--International telecommunication service between 
Bangladesh and Singapore was formally opened in Chittagong on 24 January. 
The chairman of the Telegraph and Telephone Board opened the circuit via 
Bedbunia ground satellite station. Speaking on the occasion he said that 
a new satellite will be put into orbit over the Indian Ocean by the end 

of 1980 and the Bedbunia satellite station will be renovated at a cost of 
45 million taka. [Dacca Overseas Service in English 1230 GMT 24 Jan 80 BK] 
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[Text] The State Government has acted quickly to ensure that WA nas a strong 
say in policy preparation for a national communications satellite systen. 


ivi space satellites. forecasting were a few 

monitor a Gutita teunches, _ of advantages that the WA committee would 

Sauls cas & lek SS al anaes aoe could from the sys) be to take submissions 

ouch 8 system by space — fi J and 3* — —— 

958 to 1971. ed to ensure that WA's The State Cabinet 

— ve Tes jot for” xnown for thie werk and overs by other ancial year to establish 

joo will his teas as |= com- the committee. 

be to ensure that WA's seven- vation Plex involvement with 

needs are met, especially —~ —— A. space DECISION-MAKING 

in remote areas. had — aye nsive overseas. Under its terms of 

The director of the Of know of State and To achieve this it was reference it would lieise 

fice the North-West, Federal Government ae 2 » Ak ty 

dee con - ganisations. - could initiate and res WA's needs were fully 

pond to developments in a ted in ing 
<it,wil Include » former The $210 milion com. {he'"satellte froject Of: ahd ecision making” oe 
. m 

vation and Environment, designed to bring tele fice to be set up by the — and cçrõound 

Dr Brian O'Brien, and Dr , television and ra- ased aystoms. 

L. Holman, of the State services to hundreds a. — It would on 
A. . —- = the satellite system was document. It would be 

we Stet Tee pega —— 5 

will be from the televi- ment has described the a Re BA The committee would 

sion and radio industry, —— 20 ene of the news end ether informa, *t” Government 


Fre 


a ‘ 
A's remote communi- communications history. communities and 
ties. Sir Charles said that lished local media 


The Premier. Sir the proposal could be of nels a close interest in the 
Charlies Court, said yes- immense value to WA, Outback had ab for the proposed 
terday that the alm was especially to communt- ready ex strong satellite systermn. 
to make the committee a ties and interest in the satellite A threeday conference 
smali but strong jects in the orth- to be held the Univer 
representative group. West remote out sity of A extension 
Other members ight back areas. It was evident at the in Perth would 
be enantel mig WORKERS northern Australia deve} provide excellent: mater: 
co-opt FIELD opment conference in for the advisory com 
KNOWLEDGE Telephone and possibly Broome this month that mittee’s work. 
Mr Hamilton’ television links, rapid they were to have Satellite from 
ledge of yp 1 — communications between the r views heard during the United ta Bri 
field workers rernote policy planning pro tain, urope, 
mote areas would be in areas and their manage- anne... Avstralia would 
— Tent increased the conferencn starting 














BANK UNION SAYS DOMESTIC SATELLITE COULD COST JOBS 
Canberra THE AUSTRALIAN in English 28 Nov 79 p 3 
(Report from Sally Fraser] 


[Text] . 4 * 
— AUSTRALIA's proposed employee . 
6 Mr Lynch said: “The se-"'- 

communications satellite _ lite would save the banks and. 
could take over money the big insurance and finance 
—* oo an 2 —B— 
of thousands of bank banks have said they would 
employees their jobs by the like to cut out the cost of $6 
mid-1980s, a unionist claimed million to $7 million for the 
yesterday. use of Telecom landlines 
a . , “We are not opposed to the 
The assistant secretary of concept of the satellite or even 
the Queensland division of the new technology. Bet we seek 
Australian Bank Employees t talks w:ch our employ- 
Union, Mr Mark Lynch, said ers before V can go ahead 
yesterday the Federal Govern- “We hove a communication 
ment’s $210 million satellite probleva with the banks 
could have horrendous cffects though, they treat consull- 
on employment. ative talks with a great 
He said users of the satellite amount of disdain. Their idea 
would be commercial enter- of consultative talks is to ring 
prises interested in the data and tell us they've decided to 
transmission facility. ; do something, like introducing 
This meant that {ynds trans- automatic tellers. 
mission and inter-bank and “If there are no consultative 
inter-customer transactions talks or they are not to our 
could take place on an satisfaction, we will consider 
immense scale without any strike action.” a 
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SATELLITE FAILS DURING AUSTRALIAN SATELLITE TESTS 


Melbourne THE AGE in English 30 Nov 79 p 12 


[Te: .] 


CSO: 


. ended space testing for Australia's planned domestic satellite. 


said*yesterday that scientists fin North 
America had failed to regain contact 
with Hermes. 

The opposition media spokesman, 


Senator Ryan, said yesterday the break- | 


down would “seriously prejudice” pre- 
parations for the Australian satellite. 
But thu was denied by en aide of 


the Post and Telecommunications Min- , 


ister, Mr. Staley. 

The alice said the Hermes trials did 
not have any relevance to the operation 
of the planned satellite ~~ intended to 


begin rations by 1986 a: « cost of 
- $210 mill 


ion. 
Hermes’ earth sensor, which orients it 
towards the Earth, failed on Saturday 


causing a rapid breakdown in reception 
- of telemet 


5500 


ry and radio signals. _ 


Hermes. Canada's eight satellite, 
wnched neatly four years ago with an 
et ‘fe gpan of two years. it 
enough to allow extra ex- 


. CANBERRA. — The breakdown of the Canadian Hermes satellite has 














AUSTRALIA 


RECEPTION INTERFERENCE FEARED FROM JAPANESE SATELLITE 
Sydney THE SYDNEY MORNING HERALD in English 21 Nov 79 p 14 


[Text } 


Pr The" _bousibility <a interference” in 
‘Australia if Japan goes 


cations, Mr Staley, said yesterday. .. 
Labor's post and telecommunicatioas. 

spokesman. Mr V. E. Innes, (Vic), 

had noted in a question that a working; 

‘group report had warned that a low-' 

powered domestic broadcasting satel-: 

lite service in Australia might operate’ 

under increasing difficulties in the. 


. The report proposed imat any’ 

Australian direct broadcasting system 
use low-powered 20 wait yo 
operating in 12 gigahertz fr 
range. 

Mr Innes said Japan was about to 
launch an experimental satellite using. 
high-powered 250 watt transponders 
— on the same frequency range 

as proposed for Australia. 

Mr Haley said: “Our advisers have 
tended to believe that a lower-cost, 
-lower-power satellite is capable of, 
direct broadcasting services. but it is 
obviously important that it be capable 
of dire:t broadcasting under circums-, 


, tances A possible imterference. 
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AUSTRALIA 


BRIEFS 








CABLE UNDER PACIFIC--Canberra.--The Federal Government has authorised the Over- 


seas Telecommunications Commission to negotiate Australian participation in a 
major new Pacific submarine cable project with a number of other international 
carriers. The Post and Telecommunications Minister (Mr. Staley) said yesterday 
the proposed cable system would provide 1200 to 1800 telephone circuits be- 
tween Sydney and Vancouver, Canada. Additional capacity would be provided 
to Norfolk Island, New Zealand, Fiji and Hawaii. [Text] [Brisbane THE COU- 
RIER-MAIL in English 28 Nov 79 p 19] 


NEW RADAR SYSTEM--An over-the-hori son radar system being developed by scien- 
tists at the Defence Research Centre at Salisbury, in South Australia, could 
give WA more accurate weather forecasts, a physicist said yesterday. The 
physicist, Dr Stuart Anderson, who is working on the project told the inter- 
national conference on tropical cyclones in Perth that Project Jindalee was 
based on the use of iigh-frequency radio waves reflected from the ionosphere. 
He said that as the signals bounced back to earth, some of the ciergy was 
scattered back to the radar screen to give information covering millions of 
square kilometres. [Excerpts] [Bditors Note: In an almost illegible 
passage the article says that the second stage of the project is expected to 
be in operation near Alice Springs within three years.} [Perth THE WEST 
AUSTRALIAN in English 28 Nov 79 p 51] 
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JAPANESE LOAN SOUGHT FOR ASEAN SUBMARINE CABLE 


Kuala Lumpur BUSINESS TIMES in English 8 Nov 79 p 1 


{Article by Wang Look Keah] 


(Text ] 


cso: 


5509 


MALAYSIA and Thai- 

will y for 
@ soft loan of mil- 
lion from the J 


Fp 


8) and Malaysia- 


initial invest- 


e 
* 


Asean countries, tele- 
communication adminis- 
trations of Australia, 


(M-T) submarine marine cable 


$15 million ocean 
survey selecting the 
cable route was com- 


— in May last year 
survey wa arr. 

through the Japan in- 
ternational Cooperation 


will be completed on 
schedule, early 1983. 
The Asean submarine 
network, estimated to 
cost $400 million, ' 
will improve com- 
munications 


an countries as well as 


the system, have formed 
an Asean cable man- 
agement committee to 
see to the and 
maintenance of the 
petwork. . —— 





MALAYSIA 

















PAKISTAN 


BRIEI'S 


DIxECT-DIALING IN SIALKOT--Sialkot, Dec. 31: Direct-dialing system with 
almost all big countries of the world soon be introduced in Sialkot, it 

was stated by Mr S. A. Siddiqui, Director-General Telephones. Talking to 
newsmen here today, he said that he had received complaints that people 
were facing great hardships in getting overseas calls. He, however, 
directed the local staff concerned with overseas calls that these com- 

pl: ints should be minimised. Mr Amanullah Chaudhri, President, Telephone 
Subscribers Association, who was also present, told the D.G. that there 
were 1500 applications pending for want of new connections. The Divi- 
sional .agineer, Telephones, Mr Ghafoor Ahmad, informed the D.G. that 

500 new connections were given within a month. The Department, he said, was 
planning to set up a new telephone exchange for which they were in search 
of a suitable building. After its installation all applicants would be 
provided with connections. He further disclosed that nine extra-department 
PCOs were being opened in different parts of the city for the convenience 
of the public. [Text] [Lahore THE PAKiSTAN TIMES in English 1 Jan 80 p 6] 


MORE PHONE EXCHANGES--Multan, Jan. 1: Three more telephone exchanges will 
be set up here to meet *he constantly increasing demands for new connec- 
tions. Several public call offices are als planned. The three new ex- 
changes, with a capacity of 600 connections eavh, will be located at 
Gulgasht Colony, the Industrial Estate and on Khanewal Road. They will 

be ready by the end of rext year. [Text] [Lahore THE PAKISTAN TIMES in 
English 2 Jan 80 p 5] 
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PEOPLE'S REPUBLIC OF CHINA 


NEW OPTICAL FIBER COMMUNICATIONS SYSTEMS 
HK120154 Beijing GUANGMING RIBAO in Chinese 19 Dec 79 p 1 HK 


[Report by GUANGMING RIBAO reporters Chen Tiansheng [7115 1131 3932] and 
Zheng Haining [6774 3189 1337]: "Shanghai, Wuhan and Beijing Separately 
Set Up Optical liber Experimental Communications Systems" ] 


[Text] A report of successes comes from our country's first academic 
conference on optical fiber communications held in Wuhan: The research 
work on optical fiber communications in our country has scored initial 
successes. Three sets of experimental 120 channel optical fiber com- 
munications systems have been set up in Shanghai, Wuhan and Beijing. 
The establishment of these systems lays a good foundation for optical 
fiber communications to be put into practical use and narrows down the 
gap between our country's modernized communication techniques and 
intexnational advanced levels. 


Optical fiber communications is a new and developing science and tech- 
nology. In the nationwide science conference, optical fiber communica- 
tions was listed as one of the key items for scientific research. In 
optical .iber communications, transmission is conducted by replacing 
wire with optical fiber and current with a light signal. 


Representatives who attended the academic conference on optical fiber 
communications visited an optical fiber communications system of the 
Wuhan Institute of Scientific Research on Posts and Telecommunications. 
The system had a 5.7-km transmission distance. They made use of the 
system to make "phone calls" to each other. Voice transmission was made 
by laser light waves, with the telephone wires being a kind of spun 
glass that can transmit light waves. When two people communicated with 
each other by the "telephone," the voice was loud and clear. The 
representatives found it extremely interesting. This is the longest 
experimental 120 channel optical fiber communications system without a 
repeater in the whole country. It was set up in May by the Wuhan 
Institute of Scientific Research on Posts and Telecommunications. This 
research institute has scored i8 achievements in different stages in the 
development of testing techniques for optical fiber communications and 


ll 























of implements for building up on optical fiber communications systems. 
It has afforded valuable experiences to our country's research on 
optical fiber communications. 


Tens of units and several thousand science and technology personnel and 
workers throughout the country have participated in the optical fiber 
communication system research work. They persist in the effort of 
integrating the central departments with the regional ones and linking 
the departments of science and technology, education, industry, design 
and maintenance together to develop large-scale socialist cooperation 
and close coordination in vigorously tackling key problems. In this 
way, the swift and smooth progress of the research work on optical 
fiber communications system will be insured. 
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PEOPLE'S REPUBLIC OF CHINA 


TELECOMMUNICATIONS QUALITY CONTROL METHOD 
0W231651 Beijing XINHUA in English 1515 GMT 23 Jan 80 OW 


[Text] Beijing, 23 Jan (XINHUA)--Errors in telecommumnications service 
can be detected with ten times more accuracy by a new total quality 
control method, called shift-type quality control charts. 


Developed by Zhang Gongxu, an associate professor of the Beijing Posts 
and Telecommunications Institute, the method proved its value in 
trials. It can be applied in other industrial fields. 


Liu Yuanzhang, vice-president of the Chinese Quality Control Society 
and a research fellow at the Systems Science Institute under the 
Chinese Academy of Sciences, has commented that this new type of 
charts advanced the theory of quality control. 


The new shift-type control charts include a chart that can pinpoint 
whether delays in long-distance telephone service are due to over- 
crowding of lines, faulty equipment or poor service attitude by the 
operator. 


The traditional quality control chart innovated by an American scholar 
named W. A. Shewhart back in 1924 has been improved by Japan and other 
industrial nations and been proven useful in industrial production. It 
failed, however, to meet the requirements of the posts and telecommuni- 
cation service, where the amount of work and social demands placed on it 
vary at different times. 


Zhang Gongxu was graduated from the Shanghai Jiaotong University in 
1953. He became a teacher of the Beijing Posts and Telecommunications 
Institute in 1955 and started research on the reliability theory and 
quality control in 1957. 


He published an essay “Reliability Theory and Network of Posts and Tele- 
communications" in 1960 in the transaction of the Beijing Institute of 
Posts and Telecommunicatiim. In this essay, he proposed three relisbil- 
ity calculating methods, namely the cut set method, the pseudo-network 


13 




















method and the equivalent network method. Scholars in other countries 
presented similar proposals [word indistinct] and 15 years ater. He 


is now on the board of directors of the Reliability and Qua ity Control 
Society under the Chinese Electronics Society. 
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PEOPLE'S REPUBLIC OF CHINA 


BRIEFS 


HEILONGJLANG STEREOPHONIC BROADCASTING--The Heilongjiang Provincial 
Broadcasting Science Research Institute has succeeded in developing 
China's first S-799 modulating device for stereophonic broadcasting. 
The Heilongjiang Provincial People's Broadcasting Station has adopted 
this device to start stereophonic broadcasting on a trial basis for 
the first time in China. [SK140330 Harbin Heilongjiang Provincial 
Service in Mandarin 1100 GMT 10 Jan 80 SK] 
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INTER-AFRICAN AFFAIRS 


BRIEFS 


*"PANA’ TO TRANSMIT FROM FREETOWN--Regular transmission of the Pan-African 
News Agency, PANA, is to begin in Freetown to coincide with this year's OAU 
summit meeting in Sierra Leone. This was the decision taken at the recent 
conference of ministers of information of the OAU. Speaking on his return 
to Accra from the conference, the deputy minister of information, Mr Ampaw 
Kofi, who led a three man Ghana delegation, said the meeting decided that 
five regional pool centers of the PANA should be inaugurated at the same 
time. Member states of the regional pools wili meet next month to take 
measures toward a formal [word indistinct] and operation of the pools. Mr 
Ampaw Kofi added that the recommendations of the council are to be placed 
before the next meeting of the conference of the information ministers due 
to be held in Dakar in April. Ghana was elected a member of the committee 
together with Sierra Leone, Nigeria, Mozambique and Cameroon. The next 
meeting of the council will be held in Lesotho next year. [Text] [AB251701 
Accra Domestic Service in English 1300 GMT 25 Jan 80 AB] 
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BURUND I 


NEW TELECOMMUNICATIONS SCHOOL DESCRIBED 
Bujumbura LE RENOUVEAU DU BURUNDI in French 9 Oct 79 p 3 


[ABP [Burundi Press Agency] article: "The Opening of a Telecommunications 
School" 


[Text] Early last week the Posts and Telecommunications Ministry opened a 
telecommunications school for training operating staff (teletypists and oper- 
ators), assemblers, repairmen and technicians. This innovation will contrib- 
ute in a way to relieving the shortage of professionals; those few the ministry 
has were trained abroad. The school started with about 50 students, divided 
into three sections, as we learned from the director of the new school, 

Michel Magerano. And since there is felt to be a need for urgency, two sec- 
tions will be trained in one year. They are the operating staff and the as- 
semblers and repairmen. The technicians will take courses for a period of 

two years. The ministry has opted for short-term training in order to have at 
its disposal within a short time personnel capable of ensuring that the system 
is well rum and well maintained. 


The students have been recx:tited from among those who had studied at the A 3 
level in Kamenge and those who had gone through the first year of A 2. Oth- 
ers were directed to the school by the National Education Ministry. The 
school does not yet have enough teachers; it is counting on assistance from 
the Dutch government, chiefly where the handling of Philips equipment is con- 
cerned. Despite the difficulties inherent in the beginning of any undertak- 
ing, the director remains optimistic about accomplishing the scheduled pro- 
gram. 
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LESOTHO 


BRIEFS 


COMMUNICATIONS SATELLITE STATION--Maseru--A contract for construction and 
financing of a satellite station was concluded yesterdsy between the Lesotho 
and West German governments. Radio Lesotho announced that the station will 
go into operation toward the end of 1981. It will cost about 6 million rand. 
The contract was signed by FRG Ambassador J. H. Regenhart and Lesotho Minis- 
ter of Transport and Communications P. N. Bethe. Bethe said the station 
will give Lesotho telephone communication with the outside world without 
being dependent on South Africa. [Text] [Johannesburg DIE TRANSVALER in 
Afrikaans 10 Jan 89 p 6] 


CSO: 5500 
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NIGERIA 


BRIEFS 


BENUE STATE RADIO STATION--Two booster stations are to be established by the 
Benue State Broadcasting Corporation to improve its reception. To this 

end, a sum of 1 million naira has been earmarked for the project. The 
stations are to be located at Ayangba and Katsila Ala. This was disclosed 
in Makurdi by the commissioner for special duties and parastaltals, 

Mrs Elizabeth (Ivanke). Mrs (Ivanke) added that a second meditua wave 
transmitter and studio equipment have been purchased and installed. 
[ABO20920 Lagos Domestic Service in English 0600 GMT 2 Jan 80 AB] 


CSO: 5500 
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UPPER VOLTA 


UPPER VOLTAN RADIO: 20 YEARS OF SERVICE 
Ouagadougou L'OBSERVATEUR in French 14-16 Dec 79 pp 1, 7, 9, 10 
[Article: "20 Years of Service in National Development" } 


[Text] "Twenty years in existence: this is the time to pause and examine 
oneself, to plan the future wore calmly,” said Information Minister Edouard 
Tani. He made this statement on the occasion of a series of events organ- 
ized frou Thursday 13 December to Saturday 15 "«cember 1979 to mark this 
20th anniversary. 


Thus on Thursday 13 December 1979, president of the republic, Gen Aboubacar 
Sangoule Lamizana visited broadcasting centers and Radio Headquarters. He 
was accompanied by the prime minister, Dr Issoufou Joseph Conombo, the pres- 
ident of the National Assembly, Gerard Kango Ouedraogo, members of the gov- 
ernment diplomatic corps, members of Parliament, as well as numerous managers 
and service heads. The visit started at 1000 in the broadcasting center at 

4 km on the PO road, where the chief of state visited the radio centers with 
his entire entourage. 





A short while later a similar visit was made to the 100 kilowatt medium wave 
Gounghin broadcasting center. The ceremony's chief attraction unfolded at 
Radio Headquarters around 1100. 


The supervisory information minister for broadcasting, surrounded by his 
close colleagues, welcomed the president and his entourage to the premises 
and then outlined the history of Upper Vultan National Broadcasting, and 
showed the diverse services that keep it operating. After “inister Tani's 
welcoming remarks, the chief of state and all the high ofticicls visited 
Broadcasting Headquarters. The visit ended at Jean Luc Couliidiati studios 
of Rural Radio and was followed by refreshments. 


Regarding Upper Voltan National Radio Broadcasting, documents revealed to 

us by the radio service's management specify that on 25 October 1959 at 1900 
the call words "Ouagadougou here, Upper Voltan Radio Broadcasting" were car- 
ried over the airwaves for the first time. These words carried by radio 
wave were disseminated by two transmitters: «a 1 kilowatt medium wave and a 
4 kilowatt tropical wave, brought to Ouagadougou several weeks before by 
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French military aviation. A French engineer, Mr DaPedade, took charge of 
preliminary research and setting up the equipment. These transmitters were 
strengthened on 1 January 1961 by another more powerful 20 kilowatt short 
wave transmitter. 


Parallel to this strengthening of broadcasting's technical possibilities, 
the idea was conceived of a building provided with low frequency technical 
equipment: broadcasting booth, studio, and offices for the increasingly 
numerous personnel. Construction on this center began 18 September 1961. 


During the next 12 years nothing new was added to radio's development except 
the official emergence of television in 1963. It was necessary to wait for 
the 1970's to see the real start of Rural Radio that in 1975 led to construc- 
tion of a building for this purpose with German assistance, which moreover 
made possible installation of a 100 kilowatt medium wave transmitter in De- 
cember 1974. 


Speaking of programs and personnel, the documents relayed by Radio Broad- 
casting's management show that at its start Upper Voltan Radio transmitted 
only 6 hours weekly, that is 1 hour daily from 1900 to 2000 except Sundays. 
But from October 1959 to December 1959 transmitting time progressed from 

6 hours to 10 1/2 hours then to 28 hours weekly. 


From January 1960 to December 1960 radio transmission progressed success- 
ively to 34 and 1/4 hours, 40 hours, and 50 and 1/2 hours: from January 
1961 to January 1962 it reached 50 and 3/4 hours then 54 and 3/4 hours up 
to 63 and 1/2 hours. Since the new 100 kilowatt medium wave transmitter 
started operating, broadcasting time has been about 106 and 1/2 hours weekly. 


Programs have followed the changes in broadcasting time. Regarding the 
kinds of broadcasts, they progressed from: 47 percent musical and variety, 
36 percent news and diverse subjects, 16 percent educational and literary, 
1 percent religious. 


In 1962 broadcasts were divided by language as follows: 67 percent french, 
33 percent native languages. 


Since 1975 the 106 broadcasting hours have been divided by type in this way: 
37.5 percent news and diverse subjects, 30 percent musical variety, 30 per- 
cent educational and cultural, 2.5 percent religious. The linguistic div- 
ision is: 66 percent French, 34 percent native languages. 


The introduction of native languages over the Upper Voltan Radio aerials 
began on 16 November 1959, that is two weeks after the station started oper- 
ating. At first there were More and Dioula (1/2 hour for each language). 
Other languages have been introduced gradually from 1960 to 1974. 


As for plans, we must say those in progress tend toward resolving the prob- 
lem of native languages. 
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Thus two apparently opposite directions are being followed. The first is 
the regionalization of political broadcasts, which will be accomplished by 
the creation of regional stations in Ouahigouya, Fada N'Gourma, Tenkodogo, 
Dori and Dedougou. The first ones (in Ouahigouya and Fada) will be built 
with assistance from the Netherlands. The regional stations will produce 
and disseminate news and broadcasts in local languages. Moreover, three 
production centers will be created at Banfora Koudougou and Kaya. Their 
role will be to gather local news to direct it towaiu the national chain. 


The second direction, the policy of broadcasting centralization, will take 
the form of creation of a second chain called the international chain. A 
50 kilowatt short wave transmitter should be set up in 1961 (as published) 
to fulfill this goal. It will broadcast in foreign languages (French and 
English) to other countries. For the present the national chain will be 
called Rural Radio and will operate with a 100 kilowatt medium wave trans- 
mitter at Quagadougou and a 50 kilowatt medium wave transmitter at Bobo- 
Dioulasso. 


Radio's functioning requires current team work of 50 salaried employees at 
Ouagadougou and 30 at Bobo. The permanent stai.i rose from 71 in 1974 to 
153 in 1979. 


As for the organizational plan, it should be emphasized that Radio Bobo is 
a regional station having its own hierarchical structure and regional man- 
agement is that which links a branch to the main headquarters. 


Rural Radio is a large scale service that operates independently with offi- 
ces, technical equipment (studio - transmitter), employees’ parking lot ... 
Rural Radio has a local aerial at Bobo, but nevertheless it remains a ser- 

vice of National Radio Broadcasting, on whose management it depends. 


Administrative Services 


Organization and Methods, created in 1977, helps the management in certain 
ways with the efficient operating of Headquarters. It also is in charge of 
maintaining the gardens and cleaning at Headquarters. 


General Management, with its multiple powers, is one of Radio's main servi- 
ces. It supplies the various services with equipment; it is responsible 
for providing and surveying aerial broadcasts; it manages the parking lot 
and the motor fuel; it arranges coverage of the various news reports. 


Publicity Management receives and invoices bulletins, official communica- 
tions and other publicity information. The money thus earned is deposited 
to the state treasury. 


Operations is in charge of operating all of Radio's technical equipment. 
The technicians at Headquarters are part of this service. 
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Maintenance is an auxiliary branch of operations. It services all technical 
equipment, stationary or mobile. 


Production Services include projects and production for providing activity 
over the airwaves, and the writing and reporting that constitute the news 
service. 


The function of Rural Radio, created in 1969, is to produce broadcasts for 

rural areas. These broadcasts are generally made in native languages, but 

there are also others in French. Rural Radio travels through the interior 

of the country to present local broadcasts through the use of a mobile sta- 
tion producing medium waves in a 20 to 30 km radius. 


Radio Bobo 


The creation of a regional station at Bobo-Diou-Lasso, the second largest 
city in the country, was determined by several reagons and concrete con- 
siderations. At first radio coverage of this area by the national station 
in Ouagadougou was faulty, while the area was well covered by stations in 
neighboring countries. A 100 watt medium wave transmitter was consequently 
set up, and on 2 December 1962 Radio Bobo made its first broadcast. It pro- 
duced 38 and 1/2 hours weekly on 1529 kHz, that is 196 m medium wave. 


Broadcasts are produced and iiisseminated in French, Bobo-Dioula, Bobo Bwaba 
and Dioula. In 1968 the length of broadcasts reached 46 hours a week. The 
station was given a new transuitter of 1 kilowatt medium wave power, which 

started operating on 11 December 1964. In 1975 programs increased and the 

length of broadcasts reached 85 hours a week. 


In 1978 there was another big change at Radio Bobo: the installation and 
operation of a diminishing wave kilowatt medium wave transmitter financed 
by Canada. Another transmitter was supposed to begin operating last 13 
December. There is also a 100 watt frequency modui tion transmitter. 


Concerning plans we must point out that principally they deal with programs. 


On the occasion of this 20 anniversary, we should mak: note that various 
functions are planned by National Radio. Thus an expcsitic.. is open to the 
public 13 to 15 December from 1200 to 1600 at Radio's Headquarters. There 
will also be film showings, theatrical presentations, a performance com- 
petition, all of which will be capped by “Radio Night," an evening gala. 


$945 
CSO: 5500 
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AUSTRIA 


BRIEFS 


PRESS AGENCY TRANSMISSION--Vienna--A year's experimental teletext program, 
jointly run by Austrian Radio/Television (ORF) and the Association of 
Austrian Newspaper Publishers, and compiled by an editorial team from 

the Austrian APA Press Agency [Austria Presse Agentur--APA], will be trans- 
mitted in Austria from Monday [21 January]. Teletext information will be 
available in Vienna to 100 persons chosen for the test and 300 prominent 
people chosen from politics, business and science. Sixty-three pages of 
current information will be transmitted daily from 0730 GMT to the end of 
transmission time. It will include topical information, ORF program news, 
newspaper reports from home and abroad and business and sports news. Tele- 
text is the first service of its kind in the German-language area. During 


the test period it will be free of charge. [LD211608 Hamburg DPA in German 
184°. GMT 20 Jan 80 LD] 


CSO: 5500 
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FEDERAL REPUBLIC OF GERMANY 


PHONE SYSTEM APPLIES TIME LIMITS, EXPANDS SERVICE 
Bonn DIE WELT in German 29 Dec 79 p 7 


[Article: "PTT Introduces New System 1 January: Timed Message Units, 
Primary Calling Area") 


[Text] Bonn, 28 December (DPA)--Starting on 1 January, timed message units 
will be applied to the local calls made by every other telephone customer 
in the FRG. Depending on the time of day and the day of the week--analogous 
to the existing reduced rates for long distance calls--the local rate of 

23 pfennigs will apply to calls lasting only 8 or 12 minutes. 


But, the new system also has its advantages for the customer. The local 
rates will not only apr'v to the local calling area, but also to the adjacent 
primary calling area. .he primary calling area is defined as an area with 

a radius of 20 kilometers, using the midpoint of the local calling area as 
the center of the circle. All local areas included in or contiguous to 

this circle are part of the primary area. The areas along the GDR border 

as well as other border and coastal areas will be compensated for any area 
lost in drawing up the primary area maps. 


Since the changeover calls for sizable investments, the new system will in- 
clude only about one-half of the 19 million telephone customers for the 

time being, covering about three-quarters of the FRG's territory. By 1982, 
all local areas will have been c»nverted. According to the postal ministry, 
and effort was made to introduc:: the new system in rural areas first because 
customers there stood to gain more from the primary area service. But a 
number of cities, including Aachen, Koblenz and Mannheim, have also been 
included in the new system. 


In order not to place too much of a financial burden on older people or 
invalids living alone, for whom the telephone is often the only link with 
the outside world, they are to receive 30 free timed message units per 
month. This rate reduction applies to auyone who already pays a lower basic 
rate; to aiy pensioner receiving a housing allowance; to any handicapped 
person not liable for radio and television fees, and to anyone receiving 
certain types of nursing allowances. 
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When the timed message units are introduced, police and fire department 


emergency calls will be free within the local calling 
number has been set aside to make crisis intervention 
timed message fees applying. The conversion had been 
during the past several years because of its possible 
vention and on the ability of the old and the sick to 


area. A special 

calis locally without 
strongly criticized 
effect on crisis inter- 
use the telephone as 


before. Because of the various types of assistance to the needy and be- 
cause of the introduction of primary calling areas, the postal ministry 
expects its customers to save about DMl b:llion annually. 


9478 
Csc: 5500 
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Helsinki SUOMEN KUVALEHTI in Finnish 9 Nov 79 pp 42-45 


{Article by Kimmo Pietilainen: “Advancement to a New TV Technology, Now Is 
the Time for Finland to Have its Own Satellite") 


{Text} Television satellites circle the earth once every 24 hours so that 
they will remain above the same point on the earth. Therefore, it is not 
necessary to direct receiver antennas in accordance with the movement of the 
satellite. The altitude of the orbit of such a geostationary satellite is 
35,800 kilometers at the equator. Such a satellite is able to transmit 
radio beams sent from the earth over a large viewing area. These beams re- 
sult in significant energy savings. The permissible viewing area of Fin- 
land's satellite programming is shown on the sketch. An antenna approximate- 
ly 1 meter in diameter is sufficient for reception within the lines shown 
on the sketch. The satellite programssent from high above, however, cover 
a viewing area much larger than what is permitted by international agree- 
ments. According to the Nordsat program Finland will receive two satellite 
channels, but at least eight channels will be seen within Finnish territory. 
In addition to this, Finland will continue to have three other television 
channels. 


The joint television satellite project of the Nordic countries is having 
political and economic difficulties. 


In Professor Martti Tiuri's opinion this hesitation is fateful for Finnish 
industry. 


In his opinion our own TV satellite would resolve the problems and ensure the 
competitive ability of Finland's industry. 


Finland's radio transmission is moving into the satellite era with hesita- 
tion. The Nordic countries are planning a joint television system based on 
satellites, Nordsat. 


The working group of the Council of Nordic Countries recently issued a report 
on the cost of the project, the necessary equipment, and the programs to be 
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transmitted. The goal of the working group is to create a complete techni- 
cal system, which will be suitable for use by everyone. 


The decisionmaking phase of the plans, production development, and placing 
the satellite in its or>it will consume so much time that an experimental 
satellite will not be made operational wntil 1985 at the earliest. Nordsat 
would then finally go into operation in 1987. 


According to the plans two satellites, both of which will contain eight tele- 
vision channels, will be launched into space. According to an international 
agreement only 13 can be in use at the same time. 


Finland's share will be two channels, but channels from Norway, Sweden, and 
Denmark will also be seen here. Five channels will be seen in Iceland. 


Nordsat Expenditures Will Be Twenty Markkas Per Person for a TV License 


Each TV channel will have stereo sound and four speaker channels. It will 
thus become possible to listen to a program in one's own language thus re- 
ducing the need for subtitles. 


In addition to Nordsat channels, international agreements will permit Fin- 
land to use three of its own TV channels in any way it wants. 


Nordsat's Price 


Nordsat expenditures are approaching billions of markkas. Of this amount 
development expenditures ere estimated to be 400 million. 


The capacity of the satellite channels is expected to be 450 watts. This 
negligable amount of energy required for transmission is one of the great 
advantages of satellite television transmitting. 


The cost of each satellite would be 180 million. Of this amowt half would 
be spent on placing the satellite in its orbit and the remainder on the con- 
struction of equipment. 


In addition to this, a reserve satellite is needed for ensuring the opera- 
tions of Nordsat so that the total expenditures will according to the estim- 
ate amount to 940 million markkas. 


It is believed that an American space shuttle will place the satellite in 
its orbit. The price level of West European space systems is at this time 
double that of American systems. 


The Soviet Union is not making any offers in this area even though it is 
interested in corresponding experiments. 
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The intent is to divide Nordsat expenditures among the Nordic countries in 
relationship to their national income. The wisdom of this plan has been 
criticized. Iceland's share would be only 2 percent of the expenditures 
even though it would receive five channels. 


Finland's share of the expenditures will be one-sixth, approximately 160 
million markkas. The price of one channel will be 80 million markkas. 


In spite of such large total investments, Nordsat expenditures per televi- 
sion permit will be only 20 markkas. This would also include the cost of 
new equipment for earth stations. 


Additional Equipment More Expensive 


However, there will be additional expenditures for the viewer. He will have 
to procure receiver equipment suitable for this system. This equipment, at 
least in the beginning, would not be standard equipment for television sup- 
pliers. 


The method used to receive the transmissions will determine the size of 
additional expenditures. The least expensive procedure will be to use one 
receiver antenna and distribute the transmission to homes along a cable net- 
work. This method is suitable for densely populated area: and the viewing 
of satellite programs would essentially be conne..ted with *he expansion of 
the cable network. 


In smaller centers it would be possible to use a joint antenna, which would 
mean that the price level of new equipment would still be under 1,000 markkas. 


In sparsely populated areas people would presumably have to obtain their own 
antenna and additional television equipment suitable for receiving micro- 
wave transmissions. Equipment and installetion costs would rise to 2,000- 
3,000 markkas. 


In the opinion of Professor Martti Tiuri of Helsinki's Technical College 
these expenditures have been exaggerated. "A 20 percent safety margin has 
been added to these estimates. Experience, however, indicates that products 
of the electronics industry become cheaper when mass production begins. 


"In the opinion of those who oppose this satellite system only foreign in- 
dustry will reap the economic and technical benefits of this project." 


Domestic Production 


According to Martti Tiuri only the satellites will come from abroad while 
domestic industry will be given a chance to react t= the situation. 


"The most expensive portion of Nordsat will be the additional equipment 
needed for reception by viewers. In Finland theamount of this expenditure 
will be about 1 billion markkas, but this equipment can be designed and manu- 
factured here." 
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It is estimated that there will be approximately 1.5 million color televi- 
sions in Pinland when Nordsat begins its operations. There total cost will 
be approximately 4.5 billion markkas so that additional equipment will rep- 
resent a relatively small expenditure. 


In spite of this apparent expense Nordsat will be considerably more advan- 
tageous than television systems built on the ground. “In Finland the trans- 
mission of one television program would require 100 million markkas’ worth 
of transmitters and antennas. In addition to this, there would be construc- 
tion costs, building sites, electricity, and so on. 


"In sparsely populated areas it would reach only a few thousand viewers. 

In such a situation the satellite system is overwhelmingly superior. Its 
expenditures will be only several tens of millions of markkas,” states Martti 
Tiuri. 


Nordsat is also being criticized on the basis of its program polic’. Ail 
the state operated radios of the Nordic countries are afraid that foreign 
programming and advertising will intrude into their area, something each of 
them has traditionally guarded aginst alone. 


It is also believed that a broad selection of programs will result in a 
relatively poor viewer profit relationship. It is feared that everyone will 
watch the same program while the other channels will be neglected. 


In Martti Tiuri‘'s opinion even these arguments have been exaggerated. "Tele- 
vision time is already being wasted on foreign mass entertainment. 


“An increase in the number of channels will instead result in meting the 
needs of limited interest groups. National minorities and experts will be 
able to obtain programs more to their liking. 


"An educational channel is also a possible direction of development. Tele- 
vision can offer viewers the best possible features, and demonstrations can 
be presented in a manner that would never be possible in the classroom.” 


Ac tion Needed 
Now quick action is needed 


"We now find ourselves in the same situation as the car buyer who is offered 
only a Cadillac which will be designed if he decides to buy a car. 


“It would be wiser to resort to already existing cheaper solutions whose 
peculiarities are known. We could aim for a soft rise to a new technology,” 
states Martti Tiuri. 


"From the point of view of the competitive ability of our television indus- 
try we need a quick transition to existing systems, which we would be able 
to develop according to our needs, resources, and experience. 
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"Such a solution would be our own television satellite. 


"With our own satellite we would be able to resclve progrm policy problems 
at one throw. We would be able to decide what to transmit by ourselves. 


“International channel distribution will make it possible for us to use three 
of our own channels, whose area of reception would cover all Finnish-speaking 
people in the Nordic countries.” 


We Are Thinking About the Future 


In Martti Tiuri's opinion we will be able to place our om experimental 
satellite in space by the year 1982. The Germans and French are operating 
according to such a schedule and at least West German programs will be seen 
in Finland. 


“Hesitaticn with respect to Nordsat will inevitably result in a situation in 
which the Pinnish television industry will lose its competitive positian. 


“The coming of a new technology is also inevitable. The current delay will 
result in a situation in which our industry will again have to be subsidized 
before it will regain its lost position. 


“Our own satellite would give us a fromt running position. We could improve 
our information so that we could then exploit the vast markets opening up in 
Central Europe. The magnitude of these markets would be of the billion- 
markka class in Finland. 


“Hesitation will only improve the chances for German industry. It will be 
able to nail down the standards. They will then spread elsewhere sinee it is 
more expensive to maintain several different systems. 


"We should think about the future of the industry, there has already been 
sufficient concentration on supporting the past,” states Martti Tiuri. 


Two-channel television satellites suitable for our purposes have already 
been tested in the United States and Canada. The Japanese have a one~ 
channel experimental satellite in space. The capacity of a couple hun- 
dred watts per each channel in these satellites is sufficient for our 
needs. 


In Martti Tiuri's opinion now would be an opportune time to procure 
such equipment. "Many enterprises are trying to get in on these mar- 
kets and build a reputation as developers of new technology. We 
could take advantage of thir situation and obtain our satellite at a 
relatively inexpensive price. 


"According to reasonable estimates the price of a three-channel satellite 
would be 150 million markkas. A reserve satellite would raise the cost 
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to 300 million. Thi operational life of this equipment is 10 years. 


"This solution would be slightly more expensive than our participation 
in Nordsat, and the cost of channel would be approximately 100 million 
markras." 


In Martti Tiuri's opinion the satellite could be procured by establishing 
a commercial enterprise which would have one channel at its disposal and 
would be responsible for all expenditures incurred By the satellite. 


“The second channel would be given to Yleisradio [State-owned radio] and 
it would broadcast programming paid for by normal permit payments- Ini- 
tially the third channel would concentrate on experimental programming 
and would gradually become an educational channel, for example. It could 
also transmit Swedish~- language programs. 


“Adding additional channels to the satellite is relatively inexpensive 
so that we could perhaps offer our satellite services to other Nordic 
countries on a rental basis. The viewing area of the commercial channel 
would bring advertising income from foreign countries. 


“It is important that Finns living in Sweden and Norway be able to see 
Finnish-language television programs. 


“Our own satellite is a realistic and inexpensive means of executing a 
Finnish programming policy as well as supporting the Finnish electronics 
industry. 


“Nordsat is, of course, a much more extensive system than the one I am 
proposing, but we should not allow the interests of other countries to 


Gecisively affect our own future,” states Martti Tiuri. 


"It is better to go our own way.” 


10576 
cSO: 5500 
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GOVERNMENT ACTS TO CURB PIRATE RADIO BROADCASTS 


Helsinki HELSINGIN SANOMAT in Finnish 12 Nov 79 p 10 


{[Article: "More and More Pirate Radios Are Being Found, Illegal Broadcast~- 
ing Could Harm Foreign Policy and Ships") 


{Text} Illegal pirate radio broadcasts can still be heard rather frequently 
in Finland even though they were in principle effectively silenced by inter- 
national laws in the 1960's. Ths pirates have com up on dry land and have 
secured their activities with shrewder means. 


‘Child's pranks,” states the Postal and Telegraph Service, which has had its 
share of troubles chasing down illegal broadcasts. 


Officials have begun to accuse DX-listeners of patronizing the pirates. They 
want to emphasize the seriousness of the problem: illegal broadcasts dis-~- 
turb important radio transmissions between ships, pirates can even be harm- 
ful to foreign policy. 


Both the officials and DxX-listeners are of the opinion that there are fewer 

illegal radio stations than is commonly thought. Every year officials sil- 

ence “some broadcasts," but they will not disclose the nuwaber of pirates and 
the area cf operation. 


“A Listener Should Report Them” 
In the opinion of Keijo Toivola, director of the radio section of the Postal 


and Telegraph Service, his office has better things to do than chase after 
pranksters. 


Toivola emphasizes joint responsibility -- indeed, the broadcasting of 
illegal radio programs is against the law. 


People should send in a report as soon as they hear a pirate program, 
recommends Toivola. 
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"Is it possible that parents always know what their children are up to when 
they say they are building a radio behind a closed door.” 


Illegal broadcasting can seriously hinder radio messages between ships, for 
example, also emergency messages, states Toivola in expresring his concern. 


Also these broadcasts operate in such frequency areas that the broadcast 
may be heard hundreds or even thousands of kilometers away. These jumps 
are the result of reserves of electricity in the upper atmosphere, from 
which radio waves are reflected back to the earth -- usually in unpredict- 
able places. 


In Toivola's opinion such /ar-reaching pirate broadcasts can even be a harm 
to foreign policy. 


Free “Hidden Advertising” 


The support of illegal broadcasts by advertising is also illegal. Toivola 
has learned that some pirate programs have contained the names of enterprises 
and products. They have, however, definitely been recorded from broadcasts 
of Mainos-TV. 


"I do not know whether the advertisers are even aware of the fact that their 
names are being used in pirate programs,” states Toivola. In any case no 
one has funded the programs. 


The director of the radio section of the Postal and Telegraph service wants 
to emphasize that a notation is always made in the criminal register since 
it is generally a matter of the prosecutor. A young radio operator inter- 
ested in adventure does not perhaps understand what a notation in the crin- 
inal registry can mean in later life when looking for a job. 


Pirateradio operating is sometimes compared to the distilling of moonshine. 
It is considered to be a Kind of national sport which does not hinder anyone 
but they are illegal. 


"DY-Activity Suspicious” 


Keijo Toivola considers DX listening to be “a slightly suspicious activity": 
“The attitude of DX listeners borders between the legal and illegal. Thry 
send messages to illegal foreign radio stations, which is a clear promotion 
of illegal activity. As a return service foreign DX listeners send messaces 
to pirates operating in Finland." 


The DX people admit that Toivola's accusation is correct. Since the laws of 
foreign countries are not binding on members, the organization has not pro- 
hibited the mailing of cards to pirates abroad. 


“The pirates are a necessary evil, whom the organization ignores,” admits 
Antti Marvia, managing director of Finland's D¥-service. 
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From time to time the membership paper of the DxX-Leayue, which has been 
published for 10 years, has czcried information abut foreign pirate sta- 
tions. However, there has not been a word about Finnish pirate stations. 


“At home we never eay anything about possible illegal stations, this is « 
clear regulation,” states Marvia. 


In Marviia's opinion the number of pirates operating in Finland is exaggera- 
ted. “There are very few stations, I myself have never heard a single one 
in Helsinki. The same station may broadcast under several different names, 
which gives the incorrect impression that this activity is more extensive." 


In Marvia's opinion talk that the pirates have organized into a common 
league is also wn founded. 


Marvia emphasizes that Finland's DX-yeague operates according to legal prin- 
ciples. Understandably this league, which has nearly 2,000 members, has 
some members who support the pirates and, therefore, the league has taken a 
definite position on illegal transmissions: a member who becomes involve 
in pirate activity is immediately expelled. 


The sending of =ess®ges abroad is not prohibited, but it is recommended that 
pirates he boycotted. Marvia admits that no one cm be obligated not to lis- 
ten to illegal foreign stations. In his opinion ti. tre are better things 

to do: “There are enough official stations to keep the DX listener busy. 

It takes many years to become familiar with then." 


Amateur Padio Operators Support DX Crowd 


Chairman Axel Tigerstedt of the Finnish League of Amateur Radio Operators 
takes a position supporting DX listeners: 


“The suspicion that DX listeners are supporting pirates is unfounded. Many 
times the listener does not even know whether the station is legal or il- 
legal. It is possible to hear transmissions 2411 the way from Switzerland -- 
tell me whether it is one of the small stations operating in one of the 
cantons or a pirate.” 


The League of Amateur Radio Operators supports DX listeners since many times 
their interest later turns into amateur radio operation. Tigerstedt points 


out, however, that the DX League is not a branch of amateur radio operation, 
but an independent association. 


In addition to the DX listeners there is also an Amateur Listeners League in 
Finland. It is made up of amateurs without the authority to transmit, but 
serve as a kind of ear on international radio transmissions. 


Amateur radio operators have a negative attitude toward pirates. "We inform 
the Postal and Telegraph Service immediately if we hear any illegal trans- 


missions,” states Tigerstedt. The league sends reports to officials on a2 
weekly basis. 
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From time to time an amateur radio operator becomes fascinated with pirate 
activity. Disclosure results in imeediate expulsion from the leaque. 


"The last time an amateur radio operator was accused of illegal transmissions 
was 4 years ago. Such incidents are rare since we effectively carry out 
discipline within our organisation.” 


Tigerstedt believes that the pirates are ride up mostly of boys trying to ex- 
periment. They obtain the transmitters from short-wave radios. Weak-powered 
short-wave transmitters can be purchased as junk, but they can with experi- 
mentation be made to transmit. 


In Tigerstedt's opinion the problem is concealed in the fact that the pro- 
curement of such a transmi':ter is not illegal and is not even controlled. 
Officials simply do not know, for example, in whose closet a radio sold as 
junk awaits a pirate renaissance. 
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ITALY 


SIMPLIFIED ANALYSIS OF PASSIVE SWITCHED-CAPACITOR CIRCUITS 
Milan ALTA FREQUENZ4 in English Nov 79 pp 467-472E 


[Article by Giuseppe Martinelli, Mario Salerno] 


[Text ] Abstract. The analysis of switched-capacitor networks in the steady-state 
tcan be noticeably simplif‘ed ifthe properties of the non-commutated part of 
the circuit is fully taken .nto account. This aspect of the problem of analy 
sis is investigated in the paper with particular reference to the case of 
ladder schemes employing bui ding blocks of similar structure. 





1. INTRODUCTION 


A key advantage of metal-oxide-semiconductor 
(MOS) integrated-circuit technology is its inherent 
memory capability. This charge storage feature vas 
first used with the bucket-brigade shift register 
and subsequently with the charge-coupled devices 
(CCD). Arecent approach, which is very promising, 
utilises this capability for realising switches, 
arriving to schemes constituted by capacitors, 
switches and operational emplifiers. These schemes 
are derived from the clasccical RC active circuits 
by techniques based on digitri filtering concepts 
fi ,2) - However, it is possible to obtain, by us 
ing only capacitors and switches, blocks behaving 
like resonators. [3,4] . This remark suggests the 
possibility of arriving to filtering schemes vith 
out the operational amplifiers. The analysis of 
networks of this type will be considered in the 
present paper. 

The analysis of networks containing switches 
has been discussed in detail in recent years [5, 
6,7) . However, the several methods, which are 
available, are usually too general for taking ad 
vantage of the particular form of the circuit un 
der consideration and of the particular situation 
to be investigated. On the other hand the object 
ive of having simple procedures of analysis is of 
basic importance, since they are the more tize- 
consuming part of the synthesis methods. 

The situation of interest in the present case 
is that of the steady-state recpouse in presence 
of @ Sinusoidal excitation. Due to the switches, 
such @ response contains several sinusoidal compo 
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nents beside that of frequeacy f, of the excita 
tion. The effect of these components can be neg’ e 
cted af a suitable scheme is used, asfor instance 
in [3] - Consequentiy, the problem to be solved 
is that of the characterization of the steady-sta 
te response with regard to only f. component ard 
taking account of the structure of the circuit 

for simplifying at the maxim extent such a cha- 
racterization. The solution of this problem with 

the corresponding analysis procedure is describ- 
ed in sect. 2. In particular, the simplification 
which is possible to obtain is drastic, when the 
scheme of the circuit is based onthe use of builc- 
ing blocks all having a same diagram. Inthis case 
it is possible to introduce an “impedance” des- 
cription of these blocks, which renders the analy 
sis extremely expedite, as itwillbe show in 

sect. 4. 


2. STEADY-STATE AKALYSIS OF CIRCUITS CONTAINING 
CAPACITORS AND SWITCHES 


The circuit to be considered is constituted by 
capacitors and switches operated at a clock fre 
quency f_. In correspondence to the instants kT, 
where T= 1/f. and k=O, 1, .., @ any capac 
itor may be 
1) unchanged, 

2) switched off, 

3) switched on. In this case the veltage across 
the capacitor coincides with the value whici 
vas applied to it in correspondence to the pre 
vious commutation. 

The interval between two successive commutations 

of a capacitor is equal to HT, where H may te 

any integer betveen 1 and a given maximum M. 

In order to avoid liocops of only capacitors, ve 
will assume that a resistor is in series to each 
switch in agreement with experience. Let us analy 
se the circuit in a time interval 


(2) t=kT +r 04€:1€T 


by means of the state equations. Choosing the sia 
te variables coincident with the voltages across 
the capacitors and partitioning them on the basis 
of the length of the interval between two succes 
Sive comm .tations, we have 


in PAL, * Al Mel 


(2)] os FF oe xX xX = 


— 


> 


























k 
[a Ayer y1° “Amon Med “Me4 —2 


where: X, is the vector of the voltages of the 
non-commutated capacitors; Xp is the vector of 
the voltages of the capacitors commutated any 
(h- 1)T, h#2, 3, .«, M*#1; e(t) is the sinu 
soidal excitation having frequency f, . 
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The matrix A andthe vector B_ -represent 
the circuit under consideration in the interval 
(1). Consequently, they refer to an RC circuit. 

The relationship between the values of J at 
the beginning and at the end of the interval (1) 
is [4 
‘ ’ . If 

x H H Hi Mel 
ts — eats FS 
(3) ° { 
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where the matrix [x] is equal to 


(4) fuj- ANT 


and the vector [s] is the steady-state response of 
the RC circuit considered in the interval (1). 
Eq. (3) becomes in the Laplace-domain and taking 
into account the delay implied in the operation of 
the switched capacitors 























-1 -M-1 if 
U-z Hi, oe -2 Hi Mel x, (s) 
(5) **.. — — *e .e = 
-l -M-1 
Benga 97% 69 
where 2* = = . 


Focusing our attention on the steady-state respon 
seofthe circuit andonthe component f,, we have 
for the phasors of the voltages across the capaci 
tors 


























. Tr * -juT 2 -j(M¢l) wT . 
c U-e Hy *X e Hi ome. 
(6) ** = eee ** eee 
_=jeT _ = (Mel) oT 
SMe o Seen’ F°* el Mel 


where ey and o, are the phasors of the volta- 
ges across the k-th group of capacitors respecti- 
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vely when the circuit is and is not computated. 
Therefore, the determination of the steady-state 
response of interest requires the consideration 
of-quantities regarding the RC circuit present in 
the interval (1). The use of particular structu- 
res for this circuit renders the said determina - 
tion very simple, as it will be shown in a typic- 
al example. 


3. AN EXAMPLE 


Let us consider the circuit shown in fig.1(a) 
constituted by a ledder having the longitudinal 
branches coincident with capacitors and the tran 
sversal ones with the dipoles shown in fig. 1(b). 
These dipoles behave like resonators [3] and are 
realised by N, equal capacitors. Each capacitor 
is connected during an interval T to the output 
with a period N,T. 

The analysis procedure described in sect. 2 re 
quires the consideration of the RC circuit corres 
ponding in the interval (1) to the commtated one. 


This RC circuit, in the present case, is a ladder 
as shown in fig. 2. Due to the simple form of this 
scheme, the computation of the phamrs <= and of 
the matrix [H] of formule (6) is very rapid. In 
particular, the matrix [H]is given by [8] 


(7) [i] = [FJaiag (e°"; .., e2") [FJ 


where: n= 2N - 1; 
[F] is o matrix having the following entries 


(s) PK, 1) oy ~ Poenas 
F(N-1+¢h, i) ad 4 * Poni 


where i* 1, 2, «++, N; 

he 1, 2, «ey Nj 

kel, 2, «+, N-l, 
and the quantities p.; are deducible ina very 
simple way as indicated in App. I; the quantities 
-@. « k@ 1, 2, «++, m are the poles of the net 
work functions of the circuit shown in fig. 2 . 
They are real, distinct and may be determined ve- 
ry rapidly as indicated in App. II. The previous 
formulas, together with those of the two appendi- 
ces, may be organised in a very efficient computa 
tion program. The application of this program to 
an actual example will be considered in sect. 5. 
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Fig. 1 - Scheme ofthe circuit considered in sect. 
3. The dipole B,, has the diagram shown in (bd), 
where Ng capacitors having capacitance C>, are 
successively connected to the output during an in 
terval T any M. T seconds. 


4, STEADY-STATE IMPEDANCE CHARACTERIZATION OF 
SWITCHED-CAPACITOR DIPOLES 


In the circuit of fig. 1(a) the switches are 
present inside dipoles having the fixed structure 
shown in fig. 1(b). This situation is always en 
countered when we are realising building blocks, 
which should behave like resonators. It is evident 
that the analysis of the circuit could be extreme 
ly simple, if we could characterise the steady - 
state response of the said dipoles by means of the 
impedance operator. Following the procedure appli 
ed to digital filtering [2] , this result can be 
approximatively accomplished by analysing the di- 
pole by the method proposed in sect. 2. Let us de 
velop in detail the case of the dipole shown in 
fig. 1(b). For this purpose, it is convenient to 








Pewet ayy Cnet Comet ayy Comet Ce ; 
—— — 7— 
ay on 6 Cow a @ C2 2 
e(t) Row Rox " 








Fig. 2 - Scheme of the PC circuit which corresponds to that shown in fig. 1(b) during the interval (1). 
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insert the dipole into the scheme of fig. 3, con- 
sidering the limit for R-+o. In the ** ca 
se the matrix [H] is a scaler equal to e , 
Consequently, formula (6) becomes 


1- ST v 


(9) V = 
Beg et Te OL. jc 





where V,, and Vg are the phasors of the volta- 
ges across the dipole and the generator; Ne is the 
number of capacitors present in the dipole; C is 
the values of capacitance of these capacitors. In 
order to obtain the impedance 2) of the dipole, 
we remark that 


lim Yu 1 
™ te | * Ts 
G 


Consequently, from (9) and (10) we derive 


1 1-e 





~ 
Rd »— 
Formula (11) is different from that proposed 
in [3] for the same dipole and derived on the ba- 
sis of the theory developed in [9]. Both the for 
mulas are sufficiently accurate in representing 
the magnitude of 2) in the range of frequencies 
close to resonance. However, formula (11) is also 
eccurate with respect to the phase (fig. 4), whi- 





+ R + 
V, 
Vg . 





Fig. 3 -Scheme for the determination of the impe- 
dance of a commutated dipole. 


le that proposed in (3) is suitable for represen- 
ting 2, very far from the resonance. Jormula (11) 
could be determined considering directly the ef- 
fect of a current impulse on the voltage across 

the dipole [8]. 

When the dipoles ere inserted into a filter, it 
is important to accurately represent the range near 
resonance and it is consequently convenient to u- 
se formula (11). In sect. 5 we will compare the re 
sults of the analysis based on this formula with 
those obtained by the method proposed in sect. 2. 
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Fig. 4 - Magnitude and phase versus frequency of 
the impedance of the dipole shown in fig. 1(b).The 
prototype is characterised by No = 16,C>, = 22.6nF, 
T = (1/16°5012) s. 


5. EXPERIMENTAL RESULTS 


In order to test the efficiency of the method 
proposed in sect. 2 and the accuracy of.the simpli 
fied method of analysis based on the impedance 
(sect. 4), we have realised several prototypes of 
the circuit shown in fig. 1. In the following ve 
will describe the results concerning one of then, 
realised by FET's (2N 4856 Texas) with parameters: 


N=4, R, =R, = 576009, C, = Cy = 143 oF, 
C, = Ce = 330 nF, No = 16, Cy = Cy = 11.7 nF, 
C = 30.7 nF, T = 1/(16°S000) s 


The determination of the magnitude of the stea- 
dy-state response of the prototype is carried out 
both by the method proposed in sect.s 2, 3 and by 
the use of the impedance (sect. 4).The results of 
the computations are compared ‘n fig. 5 with those 
measured on the prototype. The application of the 
method of sect. 3 concerns the following values of 
the parasitic resistances appearing in fig. 2: 


Ry * 22 8 »k=1, 2, 3, 4. 


However, the response of the prototype is very lit 
tle affected by the value of Ro, » as it has been 
numerically ascertained. From fig. 5 we see the 
good agreement between the computed and measured 
values. Moreover, we see that the use of the impe- 
dance representation vorsens the accuracy,also if 
the results are still acceptable. This remark is ve 
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ry important, since: 1) the analysis procedure ba- 
sed on the impedance representation for the compo- 
nent dipoles is very rapid and it can be convenien 
tly incorporated in an iterative synthesis procedu 
re; 2) the scheme of fig. 1(a) is the most conven- 
ient for realising pass-band filters. 


6. CONCLUSIONS 


The steady-state analysis of a circuit contain 
ing capacitors and periodically operated switches 
can be afforded in a very rapid manner taking into 
account the properties of the RC network, which 
coincides with that of interest in the interval be 
tween two successive commutations. Particularly in 
teresting at this regard is the case of a circuit 
having «a ladder structure with building blocks 
behaving like resonators. In this case it is pos 
sible to introduce the “impedance” representation 
of the analysis progran. 
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Fig. 5 - Magnitude versus frequency of the respon 
se of the prototype considered in sect. 5. 


APPENDIX I 
Determination of the quantities F of formula (8) 


The determination of the quantities p . can be 
accomplished by the following procedure, starting 
from i*l1: 

1) consider the diagram of fig. 6, obtained froa 
that of fig. 2 by replacing each capacitor of 
capacitance C by a resistor of resistance 
1/(-a,C) ; 


2) Set E, = 1 and I, = EB, /R 5 
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3) Compute iteratively the following formulas: 


—* 


—5 „Re L. 2, eee, N-1 
RL - 1/(«,C,) 


oer” Nonea * Ban / By 


Boe ona * TagerBone / Ra “an % 














Pig. 6 - Scheme used for the computation of the quantities Po: 


5) The value of Ps is 


o, @ E/E » FEL, 2, occ, B 


6) Repeat the st«ps from 2 to 5 for i= 2, 5,.. mM. 


APPEIDIX II 


Determination of quantities a. 
The quantities <-a are the poles of any net- 
work function of the circuit of fig. 2. In particy 
lar they are the roots of the denominator of the ad 
mittance seen uy the generator. The determination 
of this denominator is very simple by the follov- 
ing iterative procedure based on fig. 7, which re- 
presents the k-th section of the circuit of fig.2: 
1) Consider the folloving vector having as entries 
the numerator and denominator of the edmittance 
seen in correspondence to node 1 of the circuit 
of fig. 2 toward the output 
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(s) G +s. (C, +6 CR) 
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D_{s) { i + sc_k, 
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2) The relationship between the numerators and de 
nominators of the input and of the terminating 
edmittences of the section shown in fig. 7 is 














Fig. 7 - k-th section of the circuit shown in fig. 
2. Yo. is the input admittance vhen the section 
is terminated in the admittance Y>,.5 coincid- 
ent with the input admittance of the (k -1)-th 
section. 


My 2 8 RC Rn Rm) * 
FRO Roy 1) 

Me = $C * 8? RCo 

Mar * Roy * 5 SoM 

Mea 2 os Ro, CR) ° 


+ (CARR oy) J 


Compute for k= 2, 3, «., N the vectors X 


B) The denominator, the roots of which are the 
quantities “a » is 


Rone) NogS) ; Do, (5) . 


> 


Manuscr? pt received on July 10, 1979. 
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NORWAY 


OIL INDUSTRY USING PULSE/8 SYSTEM AS NORTH SEA NAVIGATION AID 
Oslo AFTENPOSTEN in Norwegian 10 Dec 79 p 23 
[Article by Svenn R. Hel skog | 


[ Text | Operations in the North S-s would have been much more difficult 
and certainly not as ,ood if a navigation system had not been developed 
at an early stage that tells an operator where he is with close to 100 
percent accuracy. There are examples of accidents that have happened 
due to inaccurate information on such things as new drilling sites. 
This has not happened in the Norwegian or British sectors of the North 
Sea but they have also had one of the world’s best positioning systems, 
Pulse/8, available since 1975 when activities in the North Sea really 
got under way. 


In principle Pulse/8 is a mini version of the Loran-C. The system has 
been named Pulse/8 because transmitters on shore send out a group of 
eight pulses or signals at intervals of 0.08 seconds. These eight im- 
pulses last 8000 microseconds. By using three different transmission 
stations one can determine a precise position every 0.08 of a second. 


In practice a position is determined every fourth second in seismic 
studies and every tenth second for things like moving a rig. 


The system was developed by Decca Survey, Ltd. in England in cooperation 
with Kongsberr Weapons (KV). The system was first tested in the Gulf of 
Mexico. In 1975 KV and Decca agreed to set up a chain of four stations 
for use in the North Sea. Later another two stations were built. The 
six stations are located in Great Britain (2), Denmark (1), the Faeroe 
Islands (1) and Norway (2). The Norwegian stations are located in Utsira 
and Maloy. 


Pulse/8 is made for use over large distances. It has a range of up to 
500 naucical miles and is able to operate 24 hours a day without inter- 
ruption. Most other navigation systems have a very short range and/or 
high sensitivity to external influences such as the nighttime effect 
which weakens the signals. 
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This is the area now covered by the Pulse/8 system. Stations are located 
in Great Britein, the Netherlands, the Faeroe Islands and Norway. 
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Within 20 Meters 


KV guarantees a repeatable accuracy of plus/minus 50 meters. In other 
words it should be possible to return to a position determined earlier 
with that great a degree of accuracy. However experience derived from 
moving 70 or 80 rigs has shown an accuracy of 20 meters on the average. 


What is needed to determine a position with Pulse/8 is an antenna, a re- 
ceiver and a so-called datalogger which analyzes the data received and 
sends this information to the print-out machine. This equipment can be 
placed onboard a ship or on a rig or something similar. 


The receiver needs signals from at least three stations. The exact 
location of the stations and the speed of the impulses through the air 
are known--this enables one to measure the time difference from the time 
the signals are transmitted until they are received onboard. A map is 
made of the area in advance with .ines indicating the time it takes from 
the stations to the line in question. The system then automatically 
finds the line corresponding to the time measured. This gives the reci- 
pient a visual impression of where he is. 


This system does not remain entirely accurate. The stations must be 
corrected when measured deviations approach 10 meters. This is handled 
automatically by a surveillance station located in Aberdeen, Scotland. 


But the deviations are not large. The stations’ time references are 
controlled by a Cesium atomic clock. Each station has one of these 
clocks which deviate only 40 billionths of a second per day from each 
other. When the deviations become large enough an automatic adjustment 
is made. 


Combination of Ready-Made Products 


Actually the components in the Pulse/& system are ready-made products. 
The brilliant part of the system is the way in which the components are 
put together and the way they are used--along with specially developed 
equipment which KV and Decca are keeping to themselves for business 
reasons. 


The transmitters are well secured. To avoid breaks they have installed 
double sets. Operators onboard also have a double set of receivers. 
Due in part to reliability KV now covers around 80 percent of the North 
Sea market. In principle the system is open to anyone but those who 
want to make use of it must lease receiver equipment from KV or Decca 
Survey Norway. 


From 20 to 40 receivers are in service at any given time. KV hopes to 
increase that to 60. The system can be used to determine positions in 
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connection with seismic studies, area drilling studies, moving rigs, 
mapping pipe locations, inspection of pipelines and inspection of aban- 
doned drilling sites. Almost all the installations in the North Sea 
were mapped with the help of Pulse/8. 


Costs 6000 Kroner a Day 


To date Pulse/8 has had around 5000 usage days per year. The price per 
day is 6000 kroner for the first 20 days. After that the daily charges 
decline. Rental for a whole year would cost from 400,000 to 500,000 
kroner. 


Operating costs for the system are high. It costs almost a million 
kroner a year to operate one transmitting station. About 40 million 
kroner were invested in the North Sea chain. But we can be sure that 
few transmitters will be even more expensive. A chain of three stations 
in northern Norway will probably cost around 30 million kroner. 


It is very difficult to set up a Pulse/8 chain in northern and central 
Norway. The signals should preferably intersect esch other as close to 
90 degrees as possible, which is achieved in the North Sea by placing 
transmitters on both sides of the operation area. That would be hard to 
do north of the 62d parallel, partly because it is considered impractical 
to place a transmitter on Bjornoy or Svalbard due to the inaccessibility 
of these areas. The stations require inspection and personnel must be 
able to get to the stations quickly if something goes wrong. 


If three stations are placed in mainland Norway users must operate "out- 
side" the chain itself, providing less accuracy. But KV thinks it has 
solved this problem with a system called "3-range." Details of the 
system are not known but onboard equipment includes an atomic clock like 
those controlling the time references in the stations on land. 


Few Users, Costly System 


Thus setting up new chains in Norway would be both complex and expensive. 
If KV establishes such a chain there must be certain operating guaran- 
tees from potential customers that they will use Pulse/8. According to 
KV the problem is that this system is really too sophisticated and costly 
for those who need only “regular” navigation assistance--so that poten- 
tial customers are limited to start with. 


The Pulse/8 system is constantly being improved. Services can be ex- 
panded especially om the data side. There is already a data bank with 
information on most of the positions and installations in the North Sea. 
This information is used by customers to get as much accurecy as pos- 
sible and special maps for Pulse/8 can be ordered for most jobs in the 
Norwegian sector. 
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SATELLITE COMMUNICATION OPENED BETWEEN CONTINENTAL NORWAY AND SVALBARD 
Oslo AFTENPOSTEN in Norwegian 18 Dec 79 p 27 
[Article by Knut Lovstuhagen | 


[ Text ] When Prime Minister Odvar Nordli sends Christmas greetings by 
telephone to his fellow countrymen on Svalbard he will simultaneously be 
presiding over the official opening of a ground station at Isfjord Radio 
that will provide permanent satellite connections between the mainland 
and the northern island group. This year's Christmas present to the 
people of Svalbard, which will initially consist of six telephone and 
two telex connections, cost around 20 million kroner. When the auto- 
matic equipment that will connect Svalbard with the long-distance dial- 
ing system goes into operation in Longyear City in 1981 the total invest- 
ment will have been close to 30 million kroner. 


The telephone company had hoped to be able to offer its Svalbard cus- 
tomers a satellite connection almost free of interference but they can 
no longer premise this. It so happens that the satellite the telephone 
company leased part of for communications with the oil installations in 
the North Sea and for experimental contacts with Isfjord Radio “cut out" 
in the spring. It was then necessary to transfer to another satellite 
located further to the west. This means that signals to and from the 
ground station at Isfjord Radio will have farther to go through the 
atmosphere and thus be more vulnerable to atmospheric interference than 
would have been the case if a satellite farther to the east could have 
been used. 


This does not mean that there will be a large problem. The telephone 
company estimates that telephone calls and telex traffic will go smoothly 
in 99.9 percent of all cases. But in the middle of the summer if 
humidity and temperature variations are unfavorable there is a risk that 
breaks of up to a half minute in duration could occur in communications. 
This involves a period from the end of June to the beginning of August. 
No problems of this nature are anticipated during the winter. 
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When the direct dialing central in Longyear City goes into operation in 
mid-1981 Svalbard residents can call directly through the international 
direct dialing system. At that time it is expected that the number of 
telephone connections via Isfjord Radio will be increased to ten with 
an additional couple of telex connections. 


The satellite connection with Svalbard is part of the Norsat system 
which went into operation in the middle of 1976 to handle telephone and 
telex traffic between the mainland and the oil stations on the Norwegian 
continental shelf. The ground station for the Norsat system is lo- 
cated at Eik im Rogaland. Today this station handles nine telephone, 
five telegraph and two computer connections to the Ekofisk field; the 
Frigg field has five telephone and three telegraph connections and 
Statfjord has seven telephone and three telegraph connections. Satellite 
contact with Valhall is expected to go into operation during next year 
while British Petroleum is considering using Norsat for telephone and 
telex contacts with a marginal field which may be built west of Cod in 
1982. The telephone company leases capacity in an Intelsat satellite 
for the Norsat system and the rental costs are around 3.5 million kroner 
a year. 


The Nera division of Electric Bureau, Inc. supplied the ground station 


for Isfjord Radio. This is the first operative ground station to be 
delivered by a Norwegian industry. 
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